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(54) Endless belt mounting configuration for an agricultural harvester

(57) A cutting platform (12) for use with an agricul-
tural harvester (10) includes at least one platform section
(16,18,20). Each platform section (16,18,20) includes a
frame (26), a cutterbar assembly (22) defining a leading
edge of the platform section, an endless belt (32), and a
plurality of float arms (28) pivotally attached to the frame

(26). The cutterbar assembly (22) is movable in a local-
ized manner in upwards and downwards directions. At
least one float arm (28) carries a roller (54) which sup-
ports the endless belt (32) and is positioned within a loop
of the endless belt. Each roller (54A,54B) is pivotable or
removable relative to the corresponding float arm (28).
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Description

[0001] The present invention relates to agricultural
harvesters, and, more particularly, to agricultural com-
bines including a draper cutting platform.
[0002] An agricultural harvester such as a combine in-
cludes a head and a feeder housing which remove the
crop material from the field, gather the crop material and
transport the crop material to a separator. In the case of
thinner stemmed crops such as soybeans, wheat, etc.
which may be cut with a sickle bar carrying a plurality of
knives, the head may also be known as a cutting platform.
The separator removes the grain crop material from the
non-grain crop material. The grain is cleaned and depos-
ited in a grain tank. When the grain tank becomes full,
an unloading auger which is positioned alongside the
combine during harvesting is moved to the unloading po-
sition in which the auger extends approximately perpen-
dicular to the longitudinal axis of the combine. The com-
bine drives alongside a vehicle into which the grain is to
be unloaded, such as a semi-trailer, and the unloading
auger is actuated to discharge the grain into the vehicle.
[0003] A cutting platform may generally be of two
types. One type typically has a sheet metal floor with a
dual feed auger near the rear of the cutting platform for
feeding the crop material longitudinally to the feeder
housing. A cutting platform of this type with auger feed
is more common.
[0004] Another type of cutting platform, also known as
a draper platform, utilizes a flat, wide belt, referred to as
a draper or draper belt to convey crop material. The ar-
rangement and number of belts vary among platforms.
One style of draper platform has two side belts that con-
vey crop material longitudinally, to the center of the plat-
form, where a center feed belt moves the crop material
laterally into the feeder housing. Each belt is wrapped
around a pair of rollers, one being a drive roller and the
other being an idler roller. An example of this type draper
arrangement is disclosed in US 6 202 397 B.
[0005] An advantage of a draper platform is that larger
amounts of crop material can be transported without
plugging, etc. For example, with wide platforms ap-
proaching 40 feet or even larger, the amount of crop ma-
terial transported to the feeder housing can be substan-
tial. With an auger feed platform, the crop material may
bind between the auger and the back wall of the platform.
In contrast, with a draper platform, the crop material is
carried on top of the belt with less chance for plugging.
[0006] With a draper platform as described above, it
is typically necessary to use an endless belt in the form
of a flat belt with two opposite ends which are fastened
together using an external mechanical device and ap-
propriate fasteners. This requires that the bottom run of
the endless loop formed by the belt be threaded through
the framework and carrier elements, pulled taught, and
then fastened together. This process can be difficult and
time consuming.
[0007] What is needed in the art is a draper platform

which allows the belts on the one or more platform sec-
tions to be installed faster and easier.
[0008] This object is achieved with the subject matter
of claim 1. The dependent claims recite advantageous
features of embodiments of the invention.
[0009] The invention in one form is directed to a cutting
platform for use with an agricultural harvester, including
at least one platform section. Each platform section in-
cludes a frame, a cutterbar assembly defining a leading
edge of the platform section, an endless belt, and a plu-
rality of float arms pivotally attached to the frame. The
cutterbar assembly is movable in a localized manner in
upwards and downwards directions. At least one float
arm carries a roller which supports the endless belt and
is positioned within a loop of the endless belt. Each roller
is pivotable or removable relative to the corresponding
float arm.
[0010] An embodiment of the invention is shown in the
drawings, in which:

Fig. 1 is a fragmentary, top view of an agricultural
combine including an embodiment of a draper plat-
form of the present invention;

Fig. 2 is a fragmentary, perspective view of the ag-
ricultural combine of Fig. 1;

Fig. 3 is a fragmentary, perspective view of the cut-
ting platform shown in Figs. 1 and 2;

Fig. 4 is a fragmentary, perspective view of the cut-
ting platform shown in Fig. 3;

Fig. 5 is a perspective view of the float arm and drive
roller assembly shown in Fig. 4;

Fig. 6 is a perspective view showing the drive roller
assembly pivoted to an upward position relative to
the cutterbar assembly;

Fig. 7 is a perspective view of an outer idler roller
assembly;

Fig. 8 is a perspective view of a static support;

Fig. 9 is another perspective view of the static sup-
port shown in Fig. 8, when removed from a float arm;

Fig. 10 is a fragmentary, rear view of the cutting plat-
form shown in Figs. 3 and 4;

Fig. 11 is a fragmentary, perspective view of the cut-
ting platform shown in Figs. 3 and 4, with the rollers
pivoted to an upward position and the static supports
installed; and

Fig. 12 is a fragmentary, perspective view of the cut-
ting platform shown in Fig. 11, with the rollers pivoted
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to an upward position, the static supports removed,
and a pair of belts ready to install.

[0011] Referring now to the drawings, and, more par-
ticularly to Figs. 1 and 2, there is shown an agricultural
harvester in the form of a combine 10 including an em-
bodiment of a cutting platform 12 of the present invention.
Combine 10 includes a feeder housing 14 which is de-
tachably coupled with cutting platform 12. Feeder hous-
ing 14 receives the crop material from cutting platform
12, both grain and non-grain crop material, and trans-
ports the crop material to a separator within combine 10
in known manner (not shown). The grain crop material
is separated from the non-grain crop material, cleaned
and transported to a grain tank. The non-grain crop ma-
terial is transported to a chopper, blower, etc. in known
manner and distributed back to the field.
[0012] Cutting platform 12 generally includes a plural-
ity of platform sections 16, 18 and 20, a cutterbar assem-
bly 22 and a reel assembly 24. In the embodiment shown,
platform section 16 is a center platform section, platform
section 18 is a first wing platform section, and platform
section 20 is a second wing platform section. Although
shown with three platform sections, cutting platform 12
may be configured with more or less platform sections,
depending upon the particular application.
[0013] Each platform section 16, 18 and 20 generally
includes a frame 26, a plurality of float arms 28 coupled
with a respective frame 26, a cutterbar assembly 22 car-
ried by the outboard ends of respective float arms 28,
and at least one endless belt 32. The frame 26 of first
wing platform section 18 and second wing platform sec-
tion 20 are each pivotally coupled with center platform
section 16, such that the outboard ends of first wing plat-
form section 18 and second wing platform section 20 can
move up and down independent from center platform
section 16. To that end, a lift cylinder 36 coupled between
the frame of combine 10 and feeder housing 14 lifts the
entire cutting platform 12, a first tilt cylinder 38 coupled
between the respective frame 26 of first wing platform
section 18 and center platform section 16 pivotally moves
first wing platform section 18 relative to center platform
section 16, and a second tilt cylinder 40 coupled between
the respective frame 26 of second wing platform section
20 and center platform section 16 pivotally moves second
wing platform section 20 relative to center platform sec-
tion 16.
[0014] Reel assembly 24 includes two reels 56, center
reel support arm 58 and a pair of outer reel support arms
60. Outer reel support arms 60 are pivotally coupled at
one end thereof with an outboard end of a respective first
wing platform section 18 or second wing platform section
20. Outer reel support arms 60 rotationally carry a re-
spective reel 56 at an opposite end thereof. Each outer
reel support arm 60 may be selectively moved up and
down using a hydraulic cylinder, and the pair of hydraulic
cylinders are typically coupled in parallel so that they
move together upon actuation.

[0015] Center reel support arm 58 is pivotally coupled
at one end thereof with center platform section 16 above
the opening leading to feeder housing 14. Center reel
support arm 58 rotationally carries an inboard end of each
reel 56 at an opposite end thereof. A hydraulic motor 62
or other suitable mechanical drive rotationally drives
each reel 56. More particularly, hydraulic motor 62 drives
a common drive shaft 64 through a chain and sprocket
or other suitable arrangement (not shown). The rotational
speed of reels 56 can be adjusted by an operator by
adjusting the rotational speed of hydraulic motor 62.
[0016] Center reel support arm 58 may be selectively
moved up and down using a hydraulic cylinder 66. Center
reel support arm 58 is movable independently from outer
reel support arms 60. To accommodate this independent
movement, drive shaft 64 driven by hydraulic motor 62
is coupled at each end thereof via a universal joint 68
with a respective reel 56. This independent movement
of center reel support arm 58 can be accomplished man-
ually using a separate actuating switch or lever in oper-
ator’s cab 70, or automatically using an electronic con-
troller 72 located within cab 70 or other suitable location.
[0017] Referring to Figs. 3 and 4, another embodiment
of a cutting platform 12A will be described in greater de-
tail. Cutterbar assembly 22 includes two cutterbars 30
carried at the outboard ends of float arms 28 (i.e., at the
leading edge of a platform section 16, 18 or 20). Each
cutterbar 30 includes a plurality of knives 42 carried by
a bar (not specifically shown). The particular type of knife
can vary, such as a double blade knife (as shown) or a
single blade knife. The bar is formed from a metal which
is flexible to an extent allowing a desired degree of flexure
across the width of cutting platform 12. In the embodiment
shown, a majority of each cutterbar 30 is carried by a
respective first wing platform section 18 or second wing
platform section 20, with a lesser extent at the adjacent
inboard ends of each cutterbar 30 being carried by center
platform section 16. Cutterbars 30 are driven from oppo-
site outboard ends of cutting platform 12A, or may be
simultaneously driven by a single knife drive 44 (Fig. 2)
providing reciprocating movement in concurrent opposite
directions between cutterbars 30.
[0018] A plurality of knife guards 46 are positioned in
opposition to knives 42 for providing opposing surfaces
for cutting the crop material with knives 42. A plurality of
keepers 48 spaced along cutterbars 30 have a distal end
above cutterbars 30 for maintaining cutterbars 30 in place
during reciprocating movement.
[0019] Crop ramps 76 are overlapped but not rigidly
attached to each other, thereby allowing flexure during
a harvesting operation. Each crop ramp 76 forms an up-
per ledge positioned above endless belt 32 which assists
in maintaining the crop material on endless belt 32 as it
is transported toward feeder housing 14. In the embod-
iment shown in Fig. 5, crop ramp 76 has a flat, angled
orientation to assist in transport of the crop material from
cutterbar assembly 22 to endless belt 32. For certain ap-
plications, it may be possible to use crop ramps with a
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flat, vertical orientation, or eliminate crop ramps 76.
[0020] First wing platform section 18 and second wing
platform section 20 each include an inner endless belt
32A and an outer endless belt 32B. Endless belts 32A
and 32B have a plurality of spaced apart cleats 90 which
do not extend to the lateral side edges thereof, and assist
in movement of the crop material toward feeder housing
14. The term "endless belt", as used herein, is broadly
intended to mean a belt that forms a continuous loop to
run over rollers, supports, etc. Such a belt may have ends
which are bonded, fused, riveted, fastened with an inter-
vening mechanical splice, etc.
[0021] Each float arm 28 has a distal end adjacent the
leading edge of cutting platform 12. The float arms 28
associated with each respective platform section 16, 18
and 20 are mounted with a corresponding flexible sub-
strate (not shown) extending substantially across the
width of that particular platform section 16, 18 or 20. The
flexible substrate for each particular platform section 16,
18 and 20 in essence forms the backbone of cutterbar
assembly 22 to which the other modular components are
mounted and allows flexibility of the platform section
across the width thereof. In the embodiment shown, the
flexible substrate is a steel plate with various mounting
holes formed therein, and has a modulus of elasticity
providing a desired degree of flexibility. The geometric
configuration and material type from which the substrate
is formed may vary, depending upon the application.
[0022] Float arms 28 may be pivoted at their connec-
tion locations with a respective frame 26. A float cylinder
(not shown) coupled between a respective frame 26 and
float arm 28 may be used for raising or lowering the out-
board end of float arm(s) 28 at the leading edge of cutting
platform 12. Each float cylinder may also be placed in a
"float" position allowing the connected float arm 28 to
generally follow the ground contour during operation.
[0023] A number of float arms 28 carry a plurality of
respective rollers 54 which carry and are positioned with-
in a loop of a respective endless belt 32. At the inboard
end of first wing platform section 18 and second wing
platform section 20 is an inner idler roller 54A, and at the
outboard end of first wing platform section 18 and second
wing platform section 20 is an outer idler roller 54B (Figs.
11 and 12). A float arm 28 positioned approximately mid-
way between the inner idler roller 54A and outer idler
roller 54B carries a pair of drive rollers 54C which are
driven by a common drive 80 at a rear end thereof (Figs.
5, 6, 11 and 12).
[0024] Rollers 54A, 54B and/or 54C are pivotable or
removable relative to a respective float arm 28, such that
an endless belt can be easily mounted thereon without
substantial disassembly of cutterbar assembly 22, and
without having to feed an end of an endless belt through
a lower run, refasten together, etc. In the embodiment
shown, rollers 54A, 54B and 54C are each pivotable at
a rear end thereof such that a front end of each respective
roller can be positioned above cutterbar assembly 22.
This allows a corresponding endless belt 32 to be slid

over the rollers 54A, 54B and 54C, with the lower run of
the belt between a respective roller and cutterbar assem-
bly 22.
[0025] More particularly, each roller 54A, 54B and 54C
is mounted to and supported by a sub-frame 82 at a front
end and a rear end thereof. Each roller 54A, 54B and
54C and corresponding sub-frame 82 together pivot at a
rear end of the roller relative to a corresponding float arm
28 such that a front end of each roller 54A, 54B and 54C
is positioned above cutterbar assembly 22. Each sub-
frame 82 rotatably carries a corresponding roller 54A,
54B and 54C at the front end of the roller, such as with
an appropriate bearing or bushing. Sub-frames 82 are
positioned within the loop of a corresponding endless
belt 32A or 32B so as not to interfere with operation of
the endless belt during operation.
[0026] An alignment plate 84 interconnects the pair of
drive rollers 54C at a front edge thereof, on the outside
of the sub-frame 82 (Figs. 5 and 6). A flat projection 86
associated with each drive roller 54C mates with a cor-
responding slot formed in alignment plate 84. Alignment
plate 84 lies against the top, rear edge of the flexible
substrate forming part of cutterbar assembly 22, and is
held in place against the flexible substrate by a number
of laterally adjacent brackets 88 behind crop ramps 76
(Fig. 4).
[0027] At least one float arm 28 carries a static support
90 for supporting a respective endless belt 32 (Figs. 6,
8, 9 and 11). Each static support 90 is positioned within
a loop of endless belt 32A or 32B, and is likewise pivot-
able or removable relative to a corresponding float arm
28. This allows endless belt 32A or 32B to be easily
mounted without substantial disassembly of cutterbar as-
sembly 22. In the embodiment shown, each static support
90 is removably fastened to a corresponding float arm
28 at a rear edge thereof, and keyed to cutterbar assem-
bly 22 at a front edge thereof. In particular, each static
support 90 is fastened using a bolt 92 at the rear end
thereof, and has a pair of holes 94 formed in the front
end which receive angled pins 96 extending upwardly
from cutterbar assembly 22. Upon removal of bolt 92,
static support 90 is moved in an upward and rearward
direction for removal from either the front or back end
thereof. Other keying or attachment configurations at
both the front and rear of static support 90 are also pos-
sible.
[0028] In the embodiment shown in the drawings, each
static support 90 includes a bent sheet metal piece 98
with a convex upper surface over which the top run of a
belt 32 rides. The lower run of the belt rides in a space
formed between bent piece 98 and the upper surface of
float arm 28. A pair of end pieces 100 and 102 couple
with opposite ends of bent piece 98. End piece 100 is
welded or otherwise attached to the rear end of a float
arm 28, and connects a rear end of bent piece 98 with
the corresponding float arm 28 using bolt 92. End piece
102 is welded or otherwise attached to the front end of
bent piece 98, and connects the front end of bent piece
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98 with cutterbar assembly 22. To allow easy access to
bolts 92, each frame 26 can include a plurality of access
openings 106 in a rear wall thereof (Fig. 10).
[0029] Inner idler roller 54A and outer idler roller 54B
each include a tensioner 108, which together define an
inner idler roller assembly and an outer idler roller as-
sembly. Tensioner 108 is made in a way so as to be
quickly and easily loosened and detached to allow a belt
32 to be removed or installed (Figs. 7, 11 and 12). Each
tensioner 108 includes a threaded rod 110 which allows
the tension force to be reduced or removed. Each ten-
sioner 108 also includes a removable pin 112 which is
removed after the tension force has been eased.
[0030] In the illustrated embodiment, rollers 54 are piv-
otable relative to float arms 28, and static supports 90
are removable relative to float arms 28. However, it may
be possible for some or all of rollers 54 to be removable
from a respective float arm 28 and thereby allow easy
mounting of an endless belt 32. Likewise, it may be pos-
sible for some or all of static supports 90 to be pivotable
from a respective float arm 28 and thereby allow easy
mounting of an endless belt 32.
[0031] During use, it may from time to time be neces-
sary to remove one or more endless belts 32 and mount
new belts on the cutting platform. The crop ramps 76 and
separate or integral brackets 88 are removed from the
cutterbar assembly 22 in front of each roller 54A, 54B
and 54C. The crop ramps 76 may or may not be removed
in front of static supports 90, depending on the applica-
tion. Drive rollers 54C are pivoted upwards and alignment
plate 84 is removed (drive rollers 54C, sub-frames 82
and common drive 80 all pivot together). The tensioner
108 on each of inner idler roller 54A and outer idler roller
54B is loosened using threaded rod 110, and pin 112 is
disconnected so that no tensioning force is applied to the
belt. Idler rollers 54A and 54B are then pivoted upward.
The static supports 90 are removed by removing bolts
92 accessible through access openings 106, disengag-
ing the front end of the static supports, and sliding out
from the inner loop of the belt. A new belt 32 is installed
over the rollers 54, pivoted to a downward direction, and
the static supports 90 are reinstalled. The tensioner 108
on each of the inner idler roller 54A and outer idler roller
54B are reattached and retightened. The crop ramps 76
and brackets 88 are reinstalled and the cutting platform
is ready to use.

Claims

1. A cutting platform for use with an agricultural har-
vester, comprising:

at least one platform section, each said platform
section including:

a frame;
a cutterbar assembly defining a leading

edge of said platform section, said cutterbar
assembly being movable in a localized
manner in upwards and downwards direc-
tions;
an endless belt; and
a plurality of float arms pivotally attached to
said frame, at least one said float arm car-
rying a roller supporting said endless belt
and positioned within a loop of said endless
belt, characterized in that said roller being
one of pivotable and removable relative to
said corresponding float arm.

2. The cutting platform of claim 1, wherein each said
roller is pivotable at a rear end thereof such that a
front end of said roller is positioned above said cut-
terbar assembly.

3. The cutting platform of claim 2, wherein each said
roller is fastened to said cutterbar assembly at a front
edge thereof.

4. The cutting platform of claim 1, wherein each said
roller comprises one of a drive roller, an inner idler
roller, and an outer idler roller.

5. The cutting platform of claim 4, including a first ten-
sioner associated with said inner idler roller, and a
second tensioner associated with said outer idler roll-
er.

6. The cutting platform of claim 4, wherein one of said
float arms carries a pair of drive rollers, one said
drive roller carrying a first endless belt and an other
said drive roller carrying a second endless belt.

7. The cutting platform of claim 6, wherein each of said
drive rollers are driven by a common drive at a rear
end thereof.

8. The cutting platform of claim 7, including an align-
ment plate interconnecting said pair of drive rollers
at a front edge thereof.

9. The cutting platform of claim 8, wherein each said
drive roller includes a flat projection, and said align-
ment plate includes a pair of slots for receiving said
projections.

10. The cutting platform of claim 1, wherein each said
roller is supported by a sub-frame at a front end and
a rear end thereof, each said roller and correspond-
ing sub-frame pivoting at a rear end of said roller
relative to said corresponding float arm such that a
front end of said roller is positioned above said cut-
terbar assembly, each said sub-frame rotatably car-
rying a corresponding roller at said front end of said
roller.
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11. The cutting platform of claim 1, wherein at least one
said float arm carries a static support for supporting
said endless belt, each said static support being po-
sitioned within a loop of said endless belt, said static
support being one of pivotable and removable rela-
tive to said corresponding float arm.

12. The cutting platform of claim 11, wherein each said
static support is removably fastened to said corre-
sponding float arm at a rear edge thereof, and keyed
to said cutterbar assembly at a front edge thereof
and preferably a bent sheet metal piece with a con-
vex upper surface.

13. The cutting platform of claim 12, including a pair of
end pieces, one end piece connecting a rear end of
said bent sheet metal piece with said float arm, and
an other end piece connecting a front end of said
bent sheet metal piece with said cutterbar assembly
and/or wherein said frame of each said cutting plat-
form includes a plurality of access openings, each
said access opening associated with a respective
said roller or said static support.

14. The cutting platform of one of claims 1 to 12, further
including a plurality of crop ramps extending over
each of said rollers and said static supports adjacent
said cutterbar assembly and/or wherein said plurality
of platform sections comprises three platform sec-
tions.

15. An agricultural harvester, comprising:

a feeder housing; and
a cutting platform according to one of the pre-
ceding claims attached to said feeder housing.
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